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COMPLETE SPECIFICATION 



A Hydrate of Lignocaine Hydrochloride and process for making it 

Wcj Arthur Poole, a British Subject, of 
11 Nutfield Gardens, Goodimyes, Essex, and 
Charles Leslie Meredith Brown, a British 
Subject, of 23 Elmstead Close, Ewell, Surrey, 
do hereby declare tie invention, for which we 
pray that a patent may be granted to us, and 
the mfithod by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement: — 

TTiis inventioQ relates to the local an?esthetic 
substance known as " lignocaine," which is N- 
diethvlaminoacetyl-2:6-din]ethyl-anjlide and 
has the fonniila: 



50 



55 



When the lignocaine is required for use, it 
has been customary for the free base to be 
dissolved in a calculated quantity of hydro- 
chloric acid to produce an aqueous solution 
of lignocaine hydrochloride. The concentration 
and pH value of this solution have usually had 
to be carefully adjusted. It would, therefore, 
be a distinct advantage if lignocaine hydro- 
chloride could be made avaikble in a solid 
form whidi the aiuesthetist could use for 
preparing an aqueous sdution by simple dis- 
solution in water. 

Attemjpts made in this direction have not 
been encounaging. Thus, the hydrochloride 
obtained by OMicentrating an aqueous solution 
thereof takes the form of an intractable, lumpy 
mass of doubtful comT)osition. The hydro- 
chloride obtained as a solid precipitate by pass- 
ing hydrogen chloride gas into a solution of 
the free base in an organic solvent, in which 
the hydrochloride is insoluble or siparingly 
soluble, is so hygroscopic that it must be 
packed in air-tight containers for storage or 
transport. 

The present invention is based on the 
observation that lignocaine hydrochloride cam 
be obtained in the fonn of a monohydiate 
whidi is a stable and non-hygroscopic sub- 
[Price 3s. 6d.] 



stance that can be produced in the form oi 
discrete particles. 

Accordingly, lie invention provides, as a 
new substance, lignocaine hydrochloride monoi- 
hydrate in the form of discrete [particlesi 

The iavention also provides la process for 
the manufacture of lignocaine hydrochloride 
monohydrate, wherein Sgnocaine hydrodMftidtf 
is combined with the quantity of water neces- 
sary to form the monohydrate and the latter is 
converted into discrete particles. 

The process may be carried out in various 
ways. In one form of the process discrete 
particles of the monohydrate are precipitated 
from a solution of the hydrochlodde in a 
solvent medium comprising a limited propor- 
tion of water at least sufficient to form the 
monohydrate and in ±e presence of a water- 
miscible organic liquid in which the mono- 
hydrate is insoluble or sparingly soluble. 

This form of the process is advantageously 
carried out by precipitating the monohydrate 
from an aqueous solutic^ of the lignocaine 65 
hydrochloride by mixing the solution with the 
water-miscible organic liquid. An alternative 
method of precipitating discrete particles of 
the monohydrate from solution in tie presencfe 
of the water-miscible organic Uqtiid is to 
crystallise the monohydrate from a solution of 
the hydrochloride in a solvent medium con- 
sisting of a mixture of water with the water- 
miscible liquid. Crystallisation may be 
brought about, for example, by cooling a solu- 75 
tion of the hydrodiloride in the solvent mix- 
ture. Both of these methods depend on the 
presence of an adequate proportion of the 
water-miscible liquid in relation to water to 
cause the monohydrate to separate out of solu- 80 
tion. 

Examples of suitable water-miscible organic 
liquids in which the monohydrate is insoluble 
or sparingly soluble are acetone, methyl etiiyl 
ketone and dioxane. 

It K to be understood that " a limited pro- 
portion of water " includes as lie lower littiit 
the prqjortion required to form tlie mono- 
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hydrate, and as the upper limit a proportion 
of wateir in rektion to the propor- 
ticn of hydrochloride not exceeding 
that beyond which an unduly large percentage 

5 of the hydrochloride remains in solution. The 
upper limit is, therefore, largely dependent on 
economic considerations. £n. order to obtain 
a satisfactory yield of the solid monohydrate, 
it will gena:ally be of advantage not greatly to 

10 exceed the quantity of water theoretically re- 
quired to form the monohydrate. Thus, for 
example, in precipitating the monohydrate 
from an aqueous solution of ihe hydrochlOTide 
by tie addition of acetone, the proportion of 

15 water in excess of the theoretical amount may 
be up to about 5 molecular proportions per 
molecular proportion of the hydrochloride, or 
even up to atwut 20 molecular proportions if 
the temperature is sufficiendy low, say, about 

20 3°C. There is also an optimum proportion 
<rf acetone giving a maximum yidd of pre- 
dpitate, above and below which the yield is 
lower. 

An aqueous solution of the hydrochloride, 

25 firom which the monohydrate is to be pre- 
cipitated as described above, may convcnicntiy 
be prepared by taking up the free base in 
water with the aid of hydrochloric add, and it 
is of advantage t©' use a proportion of the add 

30 sligjitly less than that required to convert the 
whole of the base into the hydrochloride. If 
the solution so obtained contains an excess of 
water (i.e. a quantity of wata: in excess of 
that required to form the monohydrate) 

35 greater than that desired, the excess may be 
decreased by removing water from the solution 
by evaporation or by azeotropic distillation 
with a suitable organic liquid, such as benzene. 
In order to prepare a soluti«3n of the monon 

40 hjpdrate in a mixture of vrater witibi the water- 
misdble oiganic liquid, from whidi solution 
the monohydrate is to be crystallised as 
described above, gaseous hydrogen chloride 
may be passed into a mixture of the free base 

45 with the water and water-miscible liquid so as 
to take up the base into solution as the hydro- 
chloride. 

In the methods mentioned above, it is desir- 
able for economic reasons to recover the dis- 

50 solved base and the water-misdble solvent 
from the mother liquors resulting from the 
predpitation or crystallisafion of the hydro- 
chloride monohydrate. This may be draie by 
removal of solvent, for example, acetone, by a 

55 process of distillation followed by recovery ctf 
the lignocaine from the residual hydrochloride 
syrup. This may be carried out by treatment 
with ammonium hydroxide solution. Alter- 
natively the residue may be used in a further 

60 operation for the productian of the hydro- 
chloride monohydrate. 

. A further form of ±e process of the mven- 
tion consists in converting lignocaine hydro- 
dilcsrid^ which is anhydrous or contains l«s 
65 than one molecular prqportiQtt of wato:, into 



the monohydrate by bringing it into contact 
with water vapour until the hydrochloride has 
taken up the amount of water necessary to 
form the monohydrate, and tiie latter is 
brought into the form of discrete particles by 70 
dissolving it in a solvent and crystallising it 
from the solution. 

In order to form the monohydrate in this 
manner the hydrochloride may be treated with 
a gas containing water vapour, sudi as humid 75 
air, and care taken that the gas gains adequate 
acrass to the whole of the hydrochloride. For 
the latter purpose it may be necessary to dis- 
integrate sticky and lumpy material initially 
formed or to agitate the hydrochloride during 80 
the hydration to prevent the formation of such 
matenal. It is of advantage to use air at 
normal atmospheric humidities, because then 
the absorption of water does not proceed be- 
yond the monohydratfe stage, so that no special 85 
measures, such as stopping the hydration when 
the appropriate amount of water has been 
akea up, are necessary tj> prevent csce^ve 
hydration. 

The following Examples illustrate the 90 
invention: 

Example 1. 

138 grams of lignocaine (melting at 67 — 
68 °C.) were dissolved in 54 oc of concen- 
trated hydrochloric add of about 33 per cent. 95 
strengdi by wdght, and 660 cc of acetone 
were added. The mixture was stirred at 25 — 
30 °C. for li hours in order to complete the 
predpitation of lignocaine hydrodiloride 
monohydrate, which separated out in a 100 
granular crystalline form. The monohydrate 
was then filtered off. There were obtamed 
110 grams of the monohvdrate melting at 
77— 78°C. The motiier liquor was worked 
up to recovCT acetone and lignocaine. 105 

If 59.5 cc of hydrochloric add of 30 per 
cent, strength by weight are used, instead of 
the Quantity and strength of hydrochloric acid 
mentioned above, approximately the same 
quantity of the monohvdrate is obtained by 110 
carrying out the predpitation at 17° C; and 
atmroximately the same yield is obtained at 
10°C. when 71.3 cc of hYdrochloric acid of 
25 ner cent strength by weieht are used. 

If, in the procedure described in the first 115 
paragraph of this Example, twice the volume 
of acetone (1320 cc) is used approximatdy the 
same yield of monohvdrate is obtained by 
carrving out the prednitation at 17°C, and 
with three , times the voluoje of acetone (1^0 120 
cc) the same is true at 15 °C. 

Example 2. 

A solution of 20 grams of lignocaine in the 
quantity of 2N-hydrochloric acid necessary to 
form the hydrochloride was dehydrated by 125 
subjecting the solution to azeotropic distilla- 
tion with benzene until no more water passed 
over. The resulting lignocauie hydrochloride 
was dissolved at about 60 °C. in a mixture of 
70 cc of methyl ethyl ketone and 1.2 cc of 130 
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water. The lattjer quantity of water together 
with the small amouat already ipreseat in the 
hydrochloride amounted to s%htly more than 
one molecular proiportioci per molecular pro- 

5 portion of the hydrochloride (calculated as 
anhydrous). The hot solution was allowed to 
cool to room temperature overnight, and the 
crystalline monohydiate so foimed was filtered 
off. There were obtained 22.5 grams of ligno- 

10 caine hydrochloride monohydrate melting at 
77 — ^78 ° C. The mother Uquor was worked up 
to recover methyl ethyl ketone and lignocaine. 

If the total amount of water is increased to 
3 molecular proportions per molecular propor- 

15 tion of the hydrochloride by adding 4.5 cc, 
instead of 1.2 cc, of water, the same yield, of 
the monohydrate can be obtained by cooling 
the hot solution to a lower temperature of the 
order of 3°C. 

20 Example 3. 

5 grams of Ugnocaine hydrochloride, which 
had been dehydrated as described in Example 
2, were exposed at 20 °C. to air having a rela- 
ti.ve humidity of 50% at that temperature. 

25 The material became sticky and hardened to 
a lumpy mass after 2 hours. The mass was 
ground to a fine .powder, and then exposed to 
air under the same conditioins for a further 24 
hours, during which it did not bcooano lumpy. 
. 30 The hydrated inaterial was then dissolved in 
18 cc of methyl ethyl ketone at 60°C, and the 
solution was cooled to room temperature. 4 
grams of lignocaine hydrodiloride mono- 
hydrate crystallised out. Owing to the tcnd- 

35 ency for large crystals to farm, the soiution 
may be stirred during cooling if crystals of 
smaller size are desired. 
What we daim is : — 

1. Lignocaine hydrochloride moDohydrate 
40 in the form of discrete particles. 

2. A process for die manufacture of ligno- 
caine hydrochloride monoihydrate, wherein 
lignocaine hydrochloride is oombined with the 
quantity of water necessary to form the mono- 



hydrate and tile latter is converted into dis- 



3. A process as claimed in daim 2, wherein 
discrete partides of lignocaine hydrochloride 
monohydrate are predpitated from a solution 
of lignocaine hydrochloride in a solvent 
medium comprising a limited proportion of 
water at least sufficient to form tiie mono- 
hytkate and in the presence of a water-miscible 
oi^anic liquid in which the monohydrate is 
insoluble or ^aringly soluble. 

4. A process as claimed in claim 3, wherein 
the monohydrate is .precipitated from an 
aqueous solution of lignocaine hydrochloride 
by mixing the solution with the water-misdble 
organic liquid. 

5. A process as claimed in claim- 3, wherein 
the monohydrate is crystallised frcm a solution 
of the hydrochloride in a mixture of water 
and the water-miscible liquid. 

6. A process as claimed in daim 5, wherein 
the crystallisation is brougjit about by coolii^ 
the solution of the hydrochloride. 

7. A process as danned' in daim; 2, wherdn 
lignocaine hydrochloride is converted into the 
monohydrate by bringing it into contact with 
water vapour until the hydrochloride has taken 
up the amount of water necessary to form the 
monohydrate, and the latter is brought into 
the form of discrete particles by dissdving it 
in a solvent and crystallising it from the solu- ' 

8. A process for the manufecture of %no- 
caine hydrochloride monohydratei coDducted 
substantially as described in Example 1, 2 or 3 
herem. 

9. Lignocaine hydrodilorMe monohydrate 
whenever made by die .prooess dairn^ in any 
one of dauns 2—8. 

ABEL & IMRAY, 
Agents for the Applicants, 
Quahty House, Qudity Court, 
Chancery Lane, London, W.C.2. 



PROVISIONAL SPECinCATION 



A Hydrate of Lignocaine Hydrochloride and process for making it 

We, Arthur Poole, a British Subjea, of 
11 Nutfidd Gardens, Goodmayes, Essex, and 
Charles Leslie Meredith Brown, a British 
Subject, 23 Ehnstead Qose, Ewell, Surrey, 
do hereby declare this invention to be 
described in the following statement: — 

This invention relates to the local anaesthetic 
substance known as " lignocaine," whidi is N- 



diethylamiioacetyl-2:6-dimethyl-andlide and 
has die formula: 



When the lignocaine is required for use, it 
has been customary for the free base to be 
dissolved in a calculated quantity of hydro- 
chloric add to produce an aqueous solution 
tion the concentration and pH value of which 
usually have to be adjusted. 

It would, however, be desirable that Ugno- 
caine hydrodiloride be available in a stable, 
easily handled sdid form which the .anaesthetist 
could prepare for use by simple dissolution in 
water. 

When attempts are made to isolate the 
hydrodiloride in solid form from aqueous 
SQiution by coocentrating the solution, an in- 
tractable lumpy mass' of doubtful composition 
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By passmg hydrogea chloride gas into a 
solution of ligndcaine in the form of the free 
base in an organic solvait in which the hydros 
chlcttide is insoluble or sparingly soluble^, the 

5 hydrochloride can be predintated in solid 
form. However, the hydrochloride so ob- 
tained is extremely hygroscqpic, so that it must 
be packed in air-tight containers for storage 
and transport, and it is difficult to handle in 

10 making it up into preparations suitable for 
administration. 

The present invention is based on the 
observation that lignocaine hydrochloride can 
be obtained in the form, of discrete particles 

15 of a monohydrate which is non^ydrosc(^ic. 
Accordingly, the invention provides, as a 
new substance, lignocaine hydrochloride mono- 
hydrate. Samples of this substance have been 
made having a melting point within the range 

20 of 77" C. to 80° C. 

The invention also provides a process for 
the manufacture of the said monohydrate, 
wherein lignocaine hydrochloride is caused to 
combine with a quantity of water such that 

25 the final product contains one molecular pro- 
portion of water per molecular proportion of 
the hydrochloride. 

The process may be carried out in various 
ways. In one form of the process the nKMio^ 

30 hydrate is caused to separate out m solid form 
from a solution of the hydrocMoride in a 
solvent medium comprisiBg a limited propor- 
tion of water at least sufficient to form the 
monohydrate, and in the presence of a water- 

35 misdble orgaiuc liquid in which the mono- 
hydrate is insoluble or spariagly soluble. 

This form of the process is advantageously 
carried out by adding an aqueous solution of 
the hydrochloride of suitable concentration to 

40 the water-miscible organic liquid under such 
conditions as to cause the predpitation of the 
nwnohydrate. An alternative method of caus- 
ing the monohydrate to separate out from 
solution in the presence of the water-miscible 

45 organic liquid is to cause the monohydrate to 
crystallise from a solution of the hydrochloride 
in a solvent medium consisting of a mixture 
of water with the water-miscible liquid. 
CrystaUisation may be brought about by a 

50 method in itself known, for example, by cool- 
ing a solution of the hydrochloride in the 
solvent mixture. Both of these methods de- 
pend on the presence of an adequate propor- 
tion of the water-miscible liquid in relation to 

55 water to cause the monohydrate to separate 
out of solution. 

!feamples of suitable water-misdble organic 
liquids in which the monohydrate is insoluble 
or sparingly soluble are water-miscible ketones, 

60 for example, acetone or methyl ethyl ketone, 
and a further example is dioxane. , 

It is to be understood that " a limited pro- 
portion of water " includes as the lower limit 
the proportion required to form the.mono- 
65 hydrate, and as the upper limit a proportiwi 



of water in relation to the proportion of hydro- 
chloride not exceeding that beycmd whidi an 
undesirably hc^ pcrants^e of the hydro- 
diloride remains in solution. The va^er limit 
is, therefore, largely dependent on eamomc 70 
considerations. In order to obtain a satisfac- 
tory yield of the solid monohydrate, it will 
generally be of advantage not greatiy to exceed 
tile quantity of water tiheoreticaUy required to 
form the monohydrate. Thus, for example, 75 
in precipitatmg the monohydrate from an, 
aqueous solution of the hydrochloride by the 
addition of acetone, the proportion of water 
in excess of the theoretical amount may be up 
to about 5 molecular proportions per mole- 80 
cular proportion of the hydrochloride, or even 
up to about 20 molecular proportions if the 
temperature is sufficientiy low, say, about 3°C. 
There is also an optimum proportion of 
acetone giving a maximum yield of precipitate, 85 
above and below which the yield is lower. 

An aqueous solution of the hydrochloride, 
from which the monohydrate is to be pre- 
cipitated as described above, may convenientiy 
be prepared by taking up the free base in 90 
water with the aid of hydrochloric acid, and it 
is of advantage to use a proportion of the acid 
slightiy less flian that required to convert the 
whole of the base into the hydrochloride. If 
the solution so obtained contains an «cess of 95 
water (i.e. the quantity of water in excess of 
that required to form the monohydrate") 
greater than that desired, the excess may be 
decreased by removing water from the solu- 
tion by evaporation or by azeotroDic distilla- 100 
tion vrith a suitable organic liquid, such as 
benzene. 

In order to prepare a solution of the mono- 
hydrate in a mixture of water with the water- 
miscible organic liquid, from which solution 105 
the monohydrate is to be crystallised as 
described above, gaseous hydrogen chloride 
may be passed into a mixture of the free base 
with the water and water-miscible liquid so as 
to take up the base into solution as the hydro- 110 
chloride. 

In the methods mentioned above, it is 
desirable for economic reasons to recover the 
dissolved base and the water-miscible solvent 
from the mother liquors of precipitation or 115 
crystallisation of the hydrochloride mono- 
hydrate. This may be done by removal of 
solvent, for example acetone, by a process of 
distillation followed by recovery of the ligno- 
caine from the residual hydrochloride syrup. 120 
This may be carried out by treattnent with 
ammonium hydroxide solution. Altemativdy 
the residue may be used in a further operation 
for the production of the hydrochloride 
hydrate. 125 

A further form of the process of the inven- 
tion consists in causing lignocaine hydro- 
chloride, which is anhydrous or contains less 
than the quantity corresponding to one mole- 
cular proportion of water, to combine with the 130 
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quantity of water necessary to foma the mono^ 
hydrate. For this purpose the hydrochloride 
may be brought into contact with water 
vapour until the iiydrodiloiide has takea up 

5 the necessary amount of water. For example, 
a gas containing water vapour, such as humid 
air, may be passed over the hydrochloride 
while ±e latter is agitated to ensure adequate 
contact with the humid gas, whidi is ad- 

10 vantageously used near its saturation point. 

The following Examples fllustrate the 
invention: 

Example 1. 
138 grams dE lignocaine (mdiing at 67— 

15 68°C.) were dissolved in 54 oc of concen- 
trated hydrochloric acid of about 33 per cent, 
strength by weight, and 660 cc of acetone 
were added. The mixture was stirred at 25 — 
30 °C. for li hours in order to complete the 

20 precipitation of lignocaine hydrochloride 
monohydrate, which separated out in a 
granular crystalline form. The monohydrate 
was then filtered ofif. There were obtainai 
110 grams of the mondiydrate melting at 

25 77— 78°G 

The mother liquor was worked up to re- 
cover acetone and lignocaine. 



Example 2. 
A solution of 20 grams of lignocaine in tihe 
quantity of 2N-hydiochloric add necessary to 30 
form die hydrodiloride vras ddiydrated by 
subjecting the solution to azeotropic distilla- 
tion with benzene until no mofe water passed 
over. The resulting lignocaine hydrochloride 
was dissolved at about 60 °C. in a mixture of 35 
70 cc of methyl ethyl ketone and 1.2 cc of 
water. The latter quantity of water together 
with the small amount already present in the 
hydrochloride amounted to slightly more than 
one molecular proportion per molecular pro- 40 
portion of the hydrochloride (calculated, as 
anhydrous). The hot solution was allowed to 
cool to room temperature overnight, and the 
crystalline monohydrate so formed was filtered 
off. There ware obtained 22.5 grams of %no- 45 
caine hydrochloride moii6hydra.te melting at 

The mother liquor was worked up to re- 
cover methyl ethyl ketone and lignoame. 

ABEL & IMRAY, 
Agents for the Applicants, 
Quality House, Quedity Court, 
Chancery Lane, London, W.C.2. 
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